Takayasu's disease is well-known for its characteristic clinical features and its elusive etiology. Recently, we encountered twin Japanese sisters, both of whom were diagnosed as having Takayasu's disease. The parents, two sisters, and one brother are healthy. Family history revealed the parents are first cousins. Analyses of several blood types and HLA typing were performed on all members of the family, and it was confirmed that these twins are monozygotic. Moreover, HLA typing analyses revealed that one haplotype found in the father was passed only to these twins. The history of consanguinity of the parents, the occurrence in twins, and the results of HLA typing suggest a genetic factor in the etiology of Takayasu's disease.
TAKAYASU'S DISEASE is characterized by pulselessness due to obstruction of the carotid or subclavian artery, or other branches from the aortic arch.'`4 Another characteristic of this disease is that almost all sufferers are young females, so that it has become known as "young female arteritis."5 Furthermore, patients suffering from the condition are mostly from Asia or South America.3 However, the cause of this disease is not known.
Recent clinical biological and immunological studies of Takayasu's disease revealed autoimmunity as the leading mechanism in this disease.5 6 However, many questions remain concerning the concept of autoimmunopathy. Why are young females usually affected? Why does the disease preferentially affect arteries in certain regions? In this study we searched for causative factors.
In 1972, a young girl who was a twin (Twin A, Case I) and suffered from Takayasu's disease visited our clinic. At that time, the other twin (Twin B, Case II) was examined. There were no abnormal findings. No bruit was audible over either the neck or subclavial fossa and serological tests were all negative. In 1975, Twin B visited us with a complaint of neck pains, the same symptom Twin A complained of on her first visit. Angiogram revealed changes of the carotid artery due to Takayasu's disease. A causative factor which would induce this morbid condition could not be found in either twin. One brother and two other older sisters all were quite healthy. Moreover, all these five children were born in the same countryside in Japan and reared in the same place. The parents are first cousins. This background material led us to postulate that genetic factors might play a role in the disease. From this point of view, we studied several blood types and HLA typing7' 8 of all family members.
Case reports of the twin sisters with Takayasu's disease and the results of HLA typing analysis of all the family members are presented in this paper.
Case Reports
Case I (Twin A) A 13-year-old girl visited our clinic in June 1972 with complaints of pulselessness in both radial arteries and general malaise. She was quite healthy throughout her childhood and primary school days. In March of 1970, at 11 years of age, she consulted a doctor, as she sometimes experienced pain in the calves of her legs after running. She was found to have an elevated blood sedimentation rate (BSR), and was treated with aspirin and glucocorticoid hormones for two months under the diagnosis of rheumatoid arthritis. In 1972, she was admitted to a hospital with severe, left-sided cervical pain and pulselessness in the left radial artery which had been discovered for the first time in November 1971. A bruit became audible over both cervical areas and a C-reactive protein test (CRP) was positive. The BSR was elevated. Despite therapy with glucocorticoids for about one year, the symptoms were not alleviated. Furthermore, cervical pain on the right side gradually increased and even the pulsation on the right radial artery weakened. She was transferred to our clinic in 1972.
Family History
As shown in table 1, the parents are first cousins and their five children were born after a normal gestation and delivery. Neither spontaneous nor induced abor-173 tion was recorded. All other children, one boy and two girls, are quite healthy. There was no family history of tuberculosis, rheumatism or allergic disposition.
Physical Examination on Admission
Twin A was slightly obese (height 150 cm, body weight 41 kg), with a remarkable moon face and hirsutism. The radial, brachial, femoral and popliteal pulses were absent bilaterally. No blood pressure could be obtained in either upper or lower extremities. A systolic bruit (L: 4/6) was present over both supraclavicular fossae and both carotid arteries. Examination of the heart, lungs and abdomen revealed nothing remarkable. A systolic bruit was audible over the umbilicus. Striae were not evident. The extremities showed neither cyanosis nor clubbing of the fingers.
Among the laboratory findings were a leucocytosis of 10,300 and a positive CRP. BSR was 10 mm/h. Platelet aggregability had increased. Blood chemistry was within normal limits. The optic fundi exhibited dilatation and pulsation of venous vessels but, neither a microaneurysm nor bleeding was present. Chest xray and ECG were within normal limits (table 2) . The serum estradiol level in the follicular period was quite high, while the serum progesterone level in the luteal period was low compared with levels in healthy young women. Monophagic curves were noted in the basal body temperature (BBT) and menstruation was irregular. Aortography exhibited a thickening and stenosis of the thoracic and abdominal aorta. The left common carotid artery was completely obstructed, and both subclavian arteries were stenosed ( fig. 1 ).
The progesterone treatment was started with the concomitant administration of g of pyridinolcarbamate in September 1973. In April 1974, the left radial pulse and then the right radial pulse were palpable. In May, a 100/90 mm Hg blood pressure was recorded from the right arm, and in June from the left arm. At present, blood pressure is 138/90 mm Hg in the right arm and 120/90 mm Hg in the left. BSR was 20 mm/lh and CRP test is (+). The patient is now attending high school regularly.
Case II
The other twin (Twin B) was admitted to our hospital in June 1975 with cervical pain (the same initial complaint as in Case I), which first appeared in March of the same year and gradually increased. This twin was also very healthy throughout her childhood and primary school days. In her middle school years she experienced a slight pain in the calves of her legs. When she visited our clinic with her twin in 1972, a physical examination was performed, but nothing ab- normal was noted. Bruit was not audible and BSR was within normal limits. CRP was negative.
Physical examination on admission Twin B was moderately obese, with approximately the same constitution (height 153 cm, body weight 48.5 kg) as her twin. Breasts were well-developed and radial pulses were readily palpated bilaterally. Blood pressure was 114/60 mm Hg (right arm) and 110/40 mm Hg (left arm). Ocular examination was normal. There was severe tenderness on pressure along both carotid arteries and a few enlarged lymph nodes were palpable over both submandibular regions. A systolic bruit (L: 2/6) was audible over both supraclavicular fossae and along the carotid artery. Cardiac and pulmonary examinations were within normal limits. A weak systolic bruit was also audible over the epigastrium and around the umbilical region. Liver and spleen were not palpable. The pulsation in both lower extremities was weak, and blood pressure in the lower extremities could not be obtained. Neurological examinations revealed nothing unusual.
Laboratory findings
As shown in table 2, BSR was 12 mm/hr and the CRP was strongly positive. Screening filtration pressure level for platelet aggregability also increased to 435 mm Hg by I 4M of ADP. Her BBT exhibited an irregular pattern and blood estradiol level in the follicular period persisted at a high level. Chest x-rays and ECG were within normal limits. Pulmonary scin-FI(ULRE 2. Aortography of Case IL Aortography reveals the narrowing of the left common carotid artery and the origin of the right common carotid artery. The left subclavian artery is also narrowed at its origin. The ascending aorta appears normal, but the thoracic aorta is somewhat narrowed.
tillation test using I'13-MAA revealed nothing unusual. An angiographic examination was performed in July 1975 after improvement of inflammatory signs. Thoracic aorta exhibited a diffuse thickening ( fig. 2 ) and the left common carotid artery demonstrated a typical narrowing with ragged lines (fig. 3 ). The right common carotid artery appeared normal, but a FI(cURE 3. Selective angiography of left carotid artery (Case II). Selective angiography of the left common carotid arterY demonstrates a typical narrowing with ragged lines. stenosis was found at its orifice. Abdominal aortogram was unremarkable. The patient was started on 15 mg of glucocorticoids and 1 g of pyridinolcarbamate, which resulted in remarkable improvement in her condition. Systolic bruits on her neck became softer and less prominent. However, cervical pain, though less, persisted, and with the withdrawal of glucocorticoids, resumed. Pulses on the lower extremities were now more clearly palpable. She was discharged in August 1975. Table 3 shows several blood types in the family of these twin sisters. From this data the twin sisters were confirmed to be monozygotic twins with a 99.4% probability, as determined by the method of Smith and Penrose.9 However, no characteristics differentiated the twins from the other three children in the family. Figure 4 shows the genotypes of HLA antigens in all family members as determined by the lymphocyte microcytotoxicity test devised by Terasaki and McClelland.'" Using this analysis, we found that a haplotype of HLA Al l-BW40 in the father had been passed to the twins but not to the other three children.
Genotyping of Family

Discussion
Since the first description by M. Takayasu in 1908,1 the etiology of Takayasu's disease has been extensively investigated." 4, 6, 11, 12 All hypotheses, including the autoimmune theory,5 e have been based on nonhereditary factors. Judge et al. 5 were the first to suggest, in 1962, that autoimmunity could be the cause of Takayasu's disease and clearly ruled out genetic factors because of the lack of family incidence in this disease. In fact, family incidence had not been documented at that time. However, in 1970 Fukaya et al. 13 reported for the first time Takayasu's disease in both a mother and daughter. As shown in table 4, 10 family cases, including our own case of twin sisters, are documented in Japan.'4 16 To our knowledge, only two cases of sisters have been reported in the literature outside Japan.'5 However, these cases were considered rare, and studies of a genetic factor were not documented.
This case of twin sisters stimulated us to search for the etiology of this disease. External factors such as tuberculosis or rheumatism were absent. The search for HLA antigens revealed one haplotype in the twin sisters but not in the three other children in the family. following this study on twin sisters has strongly suggested to us that a disease-sensitive congenital factor is involved in Takayasu's disease. '6 Investigators of systematic lupus erythematosus, which is often compared with Takayasu's disease and also has a predilection for women, are also focusing on the relationship of HLA and HLA B-8. BW40 reportedly shows a high association with this disease. 17, 18 In our previous papers, we reported that hyperestrogenism in Takayasu's disease was characterized by high blood levels of estrogen during the follicular period and low levels of this progesterone in the luteal period. We believe that these levels may be important relative factors in this condition.' -21 In fact, studies on experimental hyperestrogenism showed that suppression of the metabolism of the arterial smooth muscle induced atrophy, necrosis, or calcification in the arterial wall.22 Attempts to correct this hormonal imbalance resulted in marked improvement in the clinical symptoms. 21' 23 These endocrinological disturbances may be an expression of the suggested "disease factor." Biochemical as well as endocrinological studies are in progress in our laboratory to investigate further this factor.
